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FOREWORD 


The  decontrol  of  petroleum  early  in  1981  introduced  a number  of  new  factors 
into  planning  by  transit  operators.  Removal  of  price  controls  and  supply 
allocation  rules  meant  that  operators  would  have  to  compete  in  the  market 
place  for  fuel  supplies  with  other  end  users  and  that  similar  market 
mechanisms  would  be  likely  to  influence  both  current  and  potential  transit 
users.  In  order  to  prevent  changes  in  these  market-dri ven  factors  from 
negatively  effecting  transit  operators,  the  Urban  Mass  Transportation 
Administration  (UMTA)  has  been  and  will  continue  to  encourage  energy 
contingency  planning. 

In  order  to  assist  transit  operators  in  carrying  out  this  important 
activity,  UMTA  is  developing  a number  of  materials  providing  technical 
assistance.  Reports  are  being  produced  in  a series  entitled  Transportation 
Energy  Contingency  Planning.  Previous  reports  have  included  the  folowing: 

° A Guide  for  Transit  Operators,  (DOT-I-82-1 2) ; 


° Transit  Fuel  Supplies  Under  Decontrol,  (DOT-I-82-20) ; 

° Taxi  and  School  Bus  Use  in  Dallas-Fort  Worth,  (DOT-I-82-38) ; and 

° Quantifying  the  Need  for  Transit  Actions,  (DOT-I-83-02) 

This  report.  Financing  Emergency  Transit  Services  with  Temporary  Fare 
Surcharges  is  designed  to  address  the  issue  of  providing  the  funds  needed  to 
pay  for  the  increase  in  the  cost  of  fuel  in  an  emergency.  Scenarios 
covering  both  the  large  increases  in  fuel  price  likely  in  an  emergency  in 
the  absence  of  price  controls  and  the  need  for  additional  fuel  to  support 
expanded  service  are  described.  We  believe  that  transit  operators  concerned 
with  this  important  issue  in  contingency  planning  will  find  this  report 
useful . 

Additional  copies  of  this  report,  or  others  from  the  series,  are  available 
from  our  offices  upon  receipt  of  a self-addressed  label,  while  supplies 
last.  In  addition,  reports  are  available  from  the  National  Technical 
Information  Service,  Springfield,  Virginia  22161.  Please  refer  to 
UMTA-WA-09-0034-83-3  when  requesting  this  report. 


Charles  H.  Graves 

Director  of  Planning  Assistance  (UGM-21B) 
Urban  Mass  Transportation  Administration 
U.S.  Department  of  Transportation 
Washington,  D.C.  20590 
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Director  of  Technology  and  Planning  Assistance  (1-30) 
Office  of  the  Secretary  of  Transportation 
U.Se  Department  of  Transportation 
Washington,  D.C.  20590 
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CHAPTER  1 
INTRODUCTION 


Transit  agencies  are  particularly  sensitive  to  "energy  crises."  Not  only  do  they  face  the 
same  problems  as  consumers—higher  fuel  prices  and  difficulty  in  obtaining  fuel--but  they 
have  the  additional  problem  of  rapidly  increasing  ridership  as  people  turn  to  transit  to 
solve  their  transportation  needs.  As  part  of  their  planning  effort,  transit  agencies  should 
consider  how  they  are  going  to  pay  higher  fuel  costs  and  the  cost  of  operating  overload 
service  which  may  be  required  by  the  additional  riders. 

There  are  several  reasons  why  a transit  agency  might  seek  additional  operating  revenue 
during  an  energy  crisis:  (1)  An  inability  to  get  more  money  from  usual  revenue  sources  to 
cover  the  deficit  created  by  the  energy  crisis,  (2)  the  estimated  operating  deficit  exceeds 
the  amount  which  could  be  covered  by  contingency  revenue  sources,  or  (3)  a desire  to  pay 
operating  expenses  as  they  are  incurred  rather  than  at  a later  date.  The  amount  of 
revenue  needed  would  depend  on  the  cause  of  the  energy  crisis  and  the  transit  agency's 
response  to  any  ridership  increases  which  occur  during  the  crisis.  For  example,  if  rapid 
increases  in  fuel  prices  caused  the  crisis,  an  operating  deficit  would  accumulate  for  any 
overload  service  provided  and,  as  soon  as  the  agency  had  to  buy  fuel  at  a higher  than 
budget  price,  for  regular  service  as  well.  However,  if  the  crisis  was  due  primarily  to  a 
fuel  shortage  and  the  agency  had  a large  enough  fuel  reserve  so  that  its  supply  was 
assured,  the  agency  would  only  experience  an  unbudgeted  operating  deficit  for  any 
overload  service  it  provided. 

Another  variable  is  the  size  of  the  projected  operating  deficit.  A transit  agency  might 
initially  decide  to  incur  a small  deficit  rather  than  attempt  to  raise  additional  money 
from  existing  revenue  sources,  but  once  the  deficit  grew  past  a threshold  amount,  it  might 
reverse  its  decision.  Also,  an  agency  might  decide  to  recoup  only  a portion  of  the 
operating  deficit  during  the  crisis. 

This  report  examines  the  feasibility  of  using  a temporary  fare  surcharge  as  a source  of 
additional  operating  revenue  for  transit  agencies  during  an  energy  crisis.  The  characteris- 
tics of  a temporary  surcharge  proposal,  including  the  general  advantages  and  disadvan- 
tages of  the  surcharge,  are  discussed  in  Chapter  2.  Using  data  from  the  Municipality  of 
Metropolitan  Seattle,  two  representative  scenarios  were  developed  on  the  assumption  that 
Seattle  Metro  would  consider  imposing  a temporary  surcharge  during  an  energy  crisis. 
The  first  scenario  assumes  Seattle  Metro  would  impose  a surcharge  to  cover  the  increased 
costs  of  operating  its  base  service.  The  second  one  assumes  a more  severe  energy  crisis 
which  would  encourage  Seattle  Metro  to  provide  peak  overload  service.  Under  this 
scenario,  Seattle  Metro  would  impose  a surcharge  to  cover  the  increased  costs  of 
operating  its  base  service  and  the  total  overload  service  operating  costs.  Background 
information  on  Seattle  Metro,  including  their  experience  with  previous  energy  crises 
appears  in  Chapter  3.  The  scenario  details  and  conclusions  are  in  Chapter  4,  followed  by  a 
discussion  of  the  limitations  of  a temporary  fare  surcharge  in  Chapter  3. 
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CHAPTER  2 

TEMPORARY  FARE  SURCHARGE 


A temporary  fare  surcharge  imposed  during  an  energy  crisis  should  be  easy  to  justify  and 
to  itnplement.  Fare  levels  are  always  a politically  sensitive  issue  for  public  transit 
agencies  and  any  proposal  to  temporarily  increase  fares— which  is  what  a surcharge  would 
do— would  be  scrutinized  closely.  Thus,  a surcharge  proposal  would  have  to  explain  why 
the  transit  agency  needs  additional  revenue,  how  much  revenue  is  needed,  why  a fare 
surcharge  is  the  desired  revenue  source,  who  would  pay  the  surcharge,  how  long  the 
surcharge  would  be  in  effect,  and  what  impact  it  has  on  operations. 

2.1  Surcharge  Advantages 

The  advantages  of  a temporary  fare  surcharge  are  that:  (1)  its  imposition  and 

removal  are  generally  within  the  legal  purview  of  the  agency,  (2)  a collection 
method  already  exists,  (3)  additional  revenue  could  be  raised  by  merely  increasing 
the  surcharge  amount,  and  (4)  there  are  minimal  associated  administrative  expenses. 
The  existence  of  a fare  collection  system,  and  its  control  by  the  transit  agency, 
lessens  the  amount  of  time  between  the  planning  and  implementation  phases  of  a 
temporary  fare  surcharge.  It  allows  the  agency  to  develop  a contingency  surcharge 
plan  at  the  beginning  of  an  energy  crisis,  and  then  to  monitor  fuel  costs  and  transit 
ridership  until  the  time  comes  to  implement  the  surcharge  plan.  Once  the  decision 
was  made  to  impose  a temporary  fare  surcharge,  a public  information  campaign 
could  begin,  and  shortly  thereafter,  transit  fares  could  increase. 

2.2  Surcharge  Disadvantages 

The  disadvantages  of  a temporary  fare  surcharge  as  an  emergency  revenue  source 
are  that:  (1)  higher  fares  may  discourage  people  from  riding  the  bus  and  cause  a loss 
in  ridership,  and  (2)  it  represents  a substantial  change  in  transit  financing  policy. 
Under  normal  circumstances,  a loss  in  ridership  accompanies  a fare  increase  because 
some  people  are  no  longer  willing  (or  able)  to  pay  the  higher  fare  to  use  transit 
service.  This  response  of  transit  riders  to  changes  in  fares  is  known  as  fare 
elasticity.  Fare  elasticity  numbers  are  negative  or  zero  "The  closer  the  number  is 
to  zero,  the  smaller  the  change  in  demand  resulting  from  a change  in  price."  Small 
(negative)  numbers  represent  a highly  elastic  demand;  large  (negative)  numbers 
represent  a highly  elastic  demand. Transit  ridership  as  a whole  is  generally 
inelastic  but  certain  market  segments,  such  as  off-peak  riders,  are  more  price 
elastic  than  others.  They  decrease  their  consumption  of  transit  more  than  other 
market  segments,  such  as  peak  hour  express  riders. 


Municipality  of  Metropolitan  Seattle,  1982  Fare  Increase  Alternatives, 
September  1981,  p.  11. 
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The  impact  of  an  energy  crisis  on  fare  elasticity  is  unknown.  It  is  unlikely  that 
transit  ridership  would  become  more  elastic  with  respect  to  fare  increases  during  an 
energy  crisis.  However,  there  are  several  reasons  that  transit  riders  might  be  less 
sensitive  to  fare  increases.  New  riders  will  be  drawn  to  transit  during  an  energy 
crisis  because  they  find  it  inconvenient  and  increasingly  difficult  to  obtain  fuel  for 
personal  consumption.  To  the  extent  that  fuel  scarcity  caused  them  to  switch 
modes,  fewer  riders  would  be  lost  than  with  a normal  fare  increase.  If  fuel  prices 
have  increased  to  the  point  where  bus  travel  is  less  expensive  than  their  usual  mode, 
new  riders  will  probably  be  more  likely  to  stay  with  transit  as  long  as  a bus 
surcharge  does  not  exceed  the  cost  of  their  earlier  mode. 

Regular  riders,  those  who  used  transit  prior  to  the  energy  crisis,  would  also  respond 
to  the  proposed  temporary  fare  increase.  Some  may  shift  to  a different  mode  or 
just  ride  the  bus  less  as  a result  of  the  price  increase.  Again,  the  amount  of 

ridership  loss  would  probably  depend  on  the  price  and  degree  of  difficulty  in 

obtaining  fuel.  In  summary,  the  relationship  between  ridership  and  fares  will 
probably  be  less  elastic  during  an  energy  crisis.  There  may  be  some  ridership  losses 
the  first  few  months  a surcharge  is  imposed  during  an  energy  crisis,  but  the 

elasticity  factors  are  likely  to  decrease  further  if  the  severity  of  the  crisis  increases 

or  its  length  is  extended. 

In  addition  to  potential  ridership  losses,  the  other  disadvantage  of  a temporary  fare 
surcharge  is  that  it  represents  a change  in  transit  financing  policy  which  may  be 
unwelcome.  Farebox  revenue  on  the  average  covers  40  percent  of  transit  operating 
costs,  with  local,  state  and  federal  dollars  providing  the  balance.  If  the  surcharge 
was  priced  to  produce  revenue  only  for  the  unbudgeted  overload  service,  farebox 
revenue  would  pay  100  percent  of  the  operating  expense  for  the  overload  service. 
That  pricing  policy  implicitly  assumes  that  society  does  not  have  a responsibility  to 
or  may  not  be  able  to  subsidize  increases  in  transit  service  which  accommodate 
riders  drawn  to  the  system  because  of  the  energy  crisis.  On  the  other  hand,  if  the 
surcharge  was  priced  to  cover  all  or  a portion  of  the  increase  in  operating  expenses 
of  Base  Service  due  to  an  unbudgeted  increase  in  fuel  costs,  farebox  revenue  would 
pay  a higher  than  usual  percent  of  operating  costs.  However,  the  other  financing 
sources  would  continue  to  partly  pay  for  the  benefits  they  receive  from  increased 
transit  use. 

2.3  Who  Pays  The  SurcharRe 

As  mentioned  earlier,  the  total  amount  of  revenue  to  be  raised  by  a temporary  fare 
surcharge  is  determined  by  the  transit  agency's  reason  for  seeking  additional 
operating  revenue.  The  surcharge  amount,  however,  depends  upon  the  number  of 
transit  riders  subject  to  the  surcharge  and  the  duration  of  the  operating  debt.  The 
more  riders  paying  a portion  of  the  operating  deficit,  the  smaller  the  surcharge 
amount  paid  by  each  transit  rider.  Likewise,  the  longer  an  operating  debt  is  spread 
out  over  calendar  months  and  years  past  the  period  the  deficit  was  incurred,  the 
smaller  the  surcharge  amount. 

The  existing  fare  structure  determines  which  rider  groups  could  be  subject  to  a fare 
surcharge.  Granted,  a transit  agency  could  decide  to  alter  its  fare  structure  during 
an  energy  crisis  to  allow  for  greater  market  differentiation  and  pricing  flexibility 
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but  it  is  unlikely  that  it  would  do  so.  Thus,  regardless  of  who  benefits  from  either 
the  unbudgeted  overload  service  or  the  continuation  of  normal  levels  of  transit 
service  in  the  face  of  escalating  fuel  costs,  a transit  agency  with  a flat  fare  price 
structure  would  probably  have  to  impose  the  temporary  fare  surcharage  on  all  its 
riders.  On  the  other  hand,  transit  agencies  with  more  complex  fare  structures  could 
consider  the  distribution  of  benefits  associated  with  the  fare  surcharge  in  its 
decision  on  who  should  pay  the  surcharge. 

During  an  energy  crisis,  a system's  total  transit  ridership  would  be  composed  of  two 
groups:  regular  riders,  those  individuals  who  used  transit  prior  to  the  energy  crunch, 
and  energy-induced  (E-I)  riders,  the  people  who  began  using  transit  or  increased 
their  use  of  transit  during  the  energy  crisis.  E-I  riders  are  expected  to  use  all  routes 
in  the  transit  system,  particularly  those  routes  which  are  already  heavily  used.  They 
are  also  expected  to  ride  the  bus  at  all  times  of  the  day,  but  most  frequently  during 
the  weekday  peak  hour  commute  periods.  Given  these  expected  travel  patterns, 
energy-induced  riders  would  not  be  distinguishable  from  occasional  or  infrequent  bus 
riders.  Thus,  in  practical  terms,  E-I  riders  could  not  be  isolated  from  the  regular 
ridership  and  assessed  a surcharge  fee  to  cover  the  overload  service  costs  they 
generated. 

The  relationship  between  who  pays  the  surcharge  and  who  benefits  from  energy 
crisis  service  depends  on  the  purpose  of  the  surcharge.  If  the  surcharge  is  priced  to 
cover  the  unbudgeted  increase  in  diesel  fuel  costs  for  all  transit  service,  and  the 
alternative  to  the  surcharge  is  a decrease  in  service  hours,  then  all  transit  riders 
would  be  affected  in  proportion  to  their  bus  usage  or  the  titne  of  day  they  rode  the 
bus  (depending  on  the  proposal  to  cut  service  hours).  Since  all  riders  benefit  from 
continued  transit  service,  they  should  all  pay  the  surcharge.  However,  if  the 
frequency  and  amount  of  service  varies  markedly  between  the  peak  and  off-peak 
hours,  and  the  fare  structure  permits,  perhaps  peak  users  should  pay  a higher 
surcharge  amount  than  off-peak  users. 

If  the  surcharge  is  priced  to  cover  both  the  operating  costs  of  the  unbudgeted  peak 
overload  service  and  ail  or  a portion  of  the  unbudgeted  diesel  fuel  price  increase  for 
the  peak  riders  would  be  expected  to  reap  the  most  benefits  from  the  overload 
service  and  uninterrupted  scheduled  service.  However,  off-peak  riders  would  also 
benefit  from  the  continued  transit  service.  In  this  instance,  both  rider  groups  should 
pay  the  surcharge,  with  peak  riders  paying  a higher  amount  per  trip  than  off-peak 
riders  if  permitted  by  the  fare  structure. 

If  the  surcharge  is  priced  only  to  recoup  the  operating  costs  for  the  unbudgeted 
overload  service,  and  the  overload  service  is  provided  during  the  peak  hours,  then 
the  primary  beneficiaries  of  the  overload  service  are  the  peak  hour  energy-induced 
riders  who  taxed  system  capacity  and  created  the  need  for  additional  service.  Peak 
hour  regular  riders  are  secondary  beneficiaries  of  the  overload  service  because,  as  a 
result  of  the  additional  service,  they  have  more  bus  runs  to  choose  from. 

Based  on  the  distribution  of  benefits  from  peak  overload  service,  peak  hour  riders 
should  pay  the  surcharge  if  allowed  by  the  fare  structure.  However,  if  the  overall 
capacity  of  the  transit  system  is  so  full  that  both  peak  and  off-peak  overload  service 
are  required  to  accommodate  the  energy-induced  riders,  then  all  riders  would 
benefit  from  the  additional  service  and  should  pay  the  surcharge. 
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2.4  How  Long  Should  Surcharge  Last 


The  amount  of  time  a temporary  surcharge  should  be  attached  to  transit  fares,  like 
the  decision  to  impose  a surcharge,  depends  on  the  transit  agency's  ability  and 
willingness  to  incur  a sizable  operating  deficit  during  an  energy  crisis.  It  also 
depends  on  the  reason  the  surcharge  was  originally  imposed  and  whether  that  reason 
disappears  with  the  end  of  the  energy  crisis. 

2.3  Operational  Considerations 

Any  fare  surcharge,  regardless  of  who  pays,  will  complicate  the  collection  of  fares 
and  alter  normal  transit  operations.  The  degree  of  coinplication  for  fare  collection 
depends  on  a transit  agency's  fare  structure  and  the  number  and  type  of  fare 
payment  options  it  offers.  For  example,  if  more  than  one  fare  payment  option  is 
available,  such  as  cash  fare  and  monthly  pass,  the  transit  agency  would  have  to 
decide  whether  it  wanted  to  collect  the  surcharge  amount  from  each  patron  per  bus 
trip  or  include  the  surcharge  in  the  price  of  the  monthly  pass,  directly  collecting  the 
surcharge  only  from  those  patrons  who  pay  cash  fares.  The  advantages  of  collecting 
a cash  surcharge  from  each  rider  are  that  it:  establishes  a direct  link  between  the 
use  of  transit  service  and  surcharge  payment,  highlights  the  temporary  nature  of  the 
surcharge  by  focusing  attention  on  the  surcharge  each  time  it  is  paid,  and  gives  the 
transit  agency  greater  flexibility  in  the  timing  of  surcharge  implem.entation— the 
surcharge  could  begin  or  end  anytime.  The  disadvantages  of  the  cash  only  collection 
option  are  that  it:  increases  the  amount  of  change  in  fareboxes,  increases  passenger 
boarding  and  alighting  time  which  may  interfere  with  the  scheduled  run  times,  and 
may  De  contrary  to  a transit  agency's  policy  of  encouraging  pass  use. 

The  other  surcharge  collection  option,  including  the  surcharge  in  the  price  of 
monthly  passes  and  collecting  cash  only  from  cash  fare  riders,  has  three  major 
advantages.  First,  the  benefits  of  each  fare  payment  method  are  maintained—pass 
holders  have  the  convenience  of  not  dealing  with  coins,  and  cash  fare  patrons  have 
the  assurance  that  they  are  not  paying  for  any  more  trips  than  they  actually  take. 
Second,  since  the  surcharge  is  included  in  the  pass  price,  additional  change  in  the 
farebox  is  minimizied.  Third,  the  visibility  of  the  surcharge  is  minimized  since  pass 
holders  do  not  pay  it  each  time  they  ride. 

The  disadvantages  of  including  the  surcharge  in  the  pass  prices  are  that  it  may 
discourage  pass  purchases  because  of  the  higher  price,  and  that  patrons  who  bought 
annual  passes  prior  to  an  energy  crisis  would  not  be  subject  to  the  surcharge.  In 
addition,  monthly  pass  pricing  may  result  in  unequal  payment  of  the  surcharge. 
Monthly  passes  are  priced  assuming  an  average  number  of  trips  per  month; 
depending  on  the  actual  trips  taken  by  the  pass  holder,  they  may  pay  more  or  less 
per  trip  than  cash  fare  riders  for  both  base  fare  and  the  surcharge. 

The  degree  to  which  a temporary  fare  surcharge  would  alter  transit  operations 
depends  on  the  collection  method  and  the  group  of  riders  designated  to  pay  the 
surcharge.  In  any  case,  drivers  would  have  to  explain  the  surcharge  to  all  affected 
riders  and  answer  general  questions  about  the  fare  structure  and  collection  systems. 
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CHAPTER  3 

CASE  STUDY:  MUNICIPALITY  OF  METROPOLITAN  SEATTLE 


The  Municipality  of  Metropolitan  Seattle  (Seattle  Metro)  provides  transit  service  in  King 
County,  Washington,  an  area  which  includes  the  City  of  Seattle.  It  serves  1,234,000 
people  in  a 2,128  square  mile  service  area  and  carried  66  million  revenue  passengers  in 
1981.  The  bulk  of  Seattle  Metro's  ridership  comes  from  Seattle  and  is  concentrated  in  the 
weekday  morning  and  afternoon  peak  periods.  In  1981,  Seattle  Metro  had  an  active  fleet 
of  961  coaches,  16  percent  of  which  are  articulated  buses. 

Seattle  Metro  has  a two-zone  fare  system  with  the  City  of  Seattle  as  one  zone  and 
suburban  King  County  as  the  other.  Trips  within  either  zone  cost  the  same  but  trips 
across  both  zones  cost  more.  Since  February  1982,  peak  riders  have  paid  a higher  fare 
than  off-peak  riders  traveling  within  the  same  fare  zone.  Peak  fares  apply  to  weekday 
trips  taken  between  6 a.m.  - 9 a.m.  and  3 p.m.  - 6 p.m.  and  are  60  cents  for  a one-zone 
trip  and  90  cents  for  a two-zone  trip.  Off-peak  fares,  50  cents  for  a one-zone  trip  and  75 
cents  for  a two-zone  trip,  are  in  effect  during  all  other  times  of  the  weekday  and 
throughout  the  weekend. 

3.1  Experience  With  Energy  Shortages 

Seattle-area  consumers  experienced  gasoline  shortages  in  1973-74  and  1979.  "The 
1974  crisis  can  be  characterized  as  one  with  a moderately  high  growth  in  real  gas 
price  coupled  with  an  extremely  short  supply  of  gasoline,  while  the  1979  crisis  had  a 
moderate  shortage  in  supply.^"  Impacts  of  the  1973  oil  embargo  started  showing  up 
in  late  fall,  with  gasoline  lines  appearing  in  November  and  becoming  widespread  by 
December.  The  gasoline  shortage  lasted  through  dune  1974  with  restricted  hours 
continuing  at  some  gasoline  stations  through  September.  The  1979  energy  crisis 
began  in  February  1979  and  lasted  through  August,  with  fuel  supplies  tightest  in  May 
and  June. 

The  1974  energy  crisis  caused  a 15  percent  increase  in  Seattle  Metro  ridership.  "The 
15  percent  daily  ridership  increase  amounted  to  a 30  percent  increase  in  ridership 
during  the  peak  hours,  probably  due  to  the  more  essential  nature  of  the  work  trip 
which  is  primarily  made  during  the  peak  hours. "2  Although  the  energy-induced 
riders  used  the  bus  at  all  times  of  the  day,  they  only  strained  Metro  Transit's  peak 
hour  bus  capacity.  In  response  to  the  increased  ridership,  about  3 percent  more 
service  was  added  during  the  peak  hours. ^ 


Cy  Ulberg,  "Short-Term  Ridership  Projection  Model,"  staff  paper.  Municipality  of 
Metropolitan  Seattle,  June  1982,  p.  7. 

Rod  Armour,  "Reserve  Fleet  Analysis,"  staff  paper.  Municipality  of  Metropolitan 
Seattle,  February  1982,  p.3. 

Municipality  of  Metropolitan  Seattle,  An  Energy  Crisis  Contingency  Plan  for  Metro 
Transit,  November  1975,  p.  11. 
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Ridership  also  rose  during  1979,  with  5 percent  of  the  increase  attributed  to  the 
fuel  shortage  and  increased  gas  prices.  At  that  time,  Seattle  Metro  was  able  to 
absorb  the  additional  riders  without  adding  more  service. 

The  primary  reason  for  the  crises--fuel  shortages  or  fuel  price  increases--and  their 
severity  seem  to  explain  the  differences  in  ridership  responses  to  the  1974  and  1979 
crises.  Although  people  may  complain  as  much  about  rapid  fuel  price  incrases  as  the 
decreasing  availability  of  fuel,  they  are  most  likely  to  shift  some  of  their  travel  to 
transit  when  faced  with  fuel  shortages.  A short-term  ridership  model  developed  by 
Seattle  Metro  has  estimated  that  the  cross-elasticity  of  real  gas  price  increases  and 
transit  ridership  was  +0.286  during  the  two  energy  crises.^  The  model  also  showed 
that  there  is  a clear  and  significant  relationship  between  fuel  shortages  and 
ridership  increases,  with  fuel  shortages  measured  as  waiting  time  at  gas  stations. 

Although  Seattle  Metro  provided  overload  service  during  the  1974  energy  crisis,  it 
amounted  to  only  one  percent  of  the  total  service  hours,  or  three  percent  of  the 
peak-hour  service. 2 Lack  of  additional  buses  prevented  Seattle  Metro  from  providing 
more  service  to  reduce  the  severe  overload  problems  which  existed  at  the  height  of 
the  crisis. 

As  part  of  its  energy  contingency  planning  effort,  Seattle  Metro  is  considering  a 
policy  to  maintain  a reserve  bus  fleet  which  would  be  used  to  meet  overload  service 
demands  during  a future  energy  crisis.  Seattle  Metro  has  recently  acquired  a 
number  of  new  coaches  so  that  some  of  its  older  coaches  could  be  used  as  a reserve 
fleet. 

Based  on  Seattle  Metro's  experience  with  ridership  increases  during  the  1974  energy 
crisis,  the  proposed  reserve  fleet  would  be  sized  at  15-20  percent  of  the  active 
fleet. ^ Should  the  reserve  fleet  policy  be  adopted,  Seattle  Metro  would  have  a much 
greater  capability  to  respond  to  sudden  ridership  increases  which  strain  the  system's 
capacity  in  future  energy  shortages.  However,  Seattle  Metro's  annual  contingency 
service  hours  budget  (20,000  hours  in  1982)  would  cover  only  the  initial  period  of 
increased  energy  crisis  service;  continued  additional  service  would  be  unbudgeted. 
Potentially,  the  system  could  incur  a large  operating  deficit  if  the  entire  reserve 
fleet  is  used  to  provide  unbudgeted  overload  service  for  a long  period  of  time. 

3.2  Energy  Induced  Riders 

This  study  uses  a set  of  assumptions  about  the  travel  behavior  of  transit  riders 
during  a future  energy  crisis.  The  total  ridership  can  conceptually  be  divided  into 
two  groups:  regular  riders  and  energy-induced  riders.  Regular  riders  are  assumed  to 


Unpublished  data  from  Cy  Ulberg,  Transit  Development  Division,  Municipality  of 
Metropolitan  Seattle,  March  1982. 

An  Energy  Crisis  Contingency  Plan  for  Metro  Transit,  p.  11. 

Armour,  p.  4. 
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continue  to  use  transit  at  the  same  time  of  day  and  with  the  same  frequency  and  for 
the  same  purposes  as  before  the  energy  crisis.  Energy-induced  (E-I)  riders  are  those 
poeple  who  have  altered  their  travel  behavior  as  a result  of  the  energy  crisis  and  are 
either  riding  the  bus  for  the  first  time  or  increasing  the  frequency  of  their  bus  use. 
Eighty  eight  percent  of  regular  riders  use  the  bus  on  weekdays ^ and  it  is  assumed 
here  that  E-I  riders  will  do  the  same.  However,  the  two  rider  groups  are  assumed  to 
have  different  time-of-day  distributions  with  70  percent  of  the  total  E-I  ridership 
clustering  in  the  peak  period  compared  to  61  percent  of  the  regular  riders.^ 
Ridership  projections  for  this  case  study  were  based  on  Metro  Transit's  1982  annual 
passenger  estimate  of  66.1  million  passengers.  An  average  monthly  total  for  regular 
riders,  5,510,000,  was  calculated  by  dividing  the  annual  passenger  estimate  by 
twelve.  Monthly  calendar  and  seasonal  variations  were  ignored. 

Any  future  energy  crisis  may  involve  both  fuel  scarcity  and  increased  price.  We 
know  from  experience  in  past  crises  that  both  of  these  situations  will  cause  ridership 
to  increase.  However,  the  extent  of  future  fuel  shortage(s)  or  price  increase(s)  is 
difficult  to  predict,  as  is  the  duration  of  the  "crisis"  period.  While  an  estimate  of  an 
increase  in  diesel  fuel  prices  is  made  in  this  report,  the  uncertainty  surrounding  the 
elasticities  of  fuel  prices  in  an  emergency  indicate  that  this  estimate  should  be 
viewed  as  an  asumption  rather  than  a real  forecast  of  increased  price.  Since  the 
duration  of  the  "energy  crisis"  is  unknown,  all  calculations  of  cost,  revenue  and 
ridership  have  been  done  on  a monthly  basis.  Thus,  continuation  of  a crisis  or 
changes  in  its  severity  can  be  dealt  with  on  a relatively  flexible  month-to-month 
basis. 

In  order  to  cover  a range  of  possible  energy  situations  which  a transit  agency  might 
encounter,  scenarios  representing  different  levels  of  energy  induced  ridership  were 
developed.  No  attempt  was  made  to  attribute  specific  proportions  of  the  increased 
ridership  to  higher  fuel  costs  or  decreased  fuel  availability.  For  simplicity,  a one- 
time 78  percent  increase  in  fuel  cost  is  assumed  to  occur  at  the  onset  of  the  crisis. 
This  value  was  chosen  because  it  represents  the  average  price  increase  of  the  1974 
(79%)  and  1979  (76%)  crises.  Clearly,  if  fuel  prices  rise  more  than  once  during  an 
energy  crunch,  cost  and  ridership  numbers  will  change.  Table  1 shows  ten  scenarios 
representing  different  amounts  of  energy  induced  ridership.  They  are  based  on 
5 percent  incremental  increases  of  the  regular  rider  monthly  total.  Each  scenario 
contains  an  implicit  assumption  about  the  severity  of  the  energy  crisis;  for  example, 
a 30  percent  ridership  increase  accompanies  a more  severe  crisis  than  a 10  percent 
increase. 


Municipality  of  Metropolitan  Seattle,  1982  Fare  Increase  Alternatives,  September 
1981,  p.  24. 

"Fully  61  percent  of  all  transit  trips  (regular  riders)  are  taken  during  the  three  hour 
peaks."  Ibid.,  p.  23. 
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3.3  Overload  Service 


The  maximum  amount  of  overload  service  that  could  be  provided  during  an  energy 
crisis  would  depend  on  the  number  of  available  reserve  coaches  and  the  desired 
quality  of  service.  . If  Seattle  Metro  adopts  the  reserve  fleet  policy  under 
consideration,  it  would  have  201  reserve  coaches  in  1982.  Assuming  that  15  percent 
of  the  reserve  fleet  is  set  aside  as  spares,  171  coaches  would  be  available  to  provide 
overload  service  during  an  energy  crisis  in  1982.  As  to  desired  service  quality, 
overload  service  should  conform  with  Metro  Council's  policy  on  peak  hour  service  to 
the  extent  possible.  The  current  policy  states  that:  (1)  the  maximum  allowable 

overload  level  for  peak  hour  coaches  is  130  percent  of  seating  capacity,  and  (2)  no 
one  will  be  forced  to  stand  for  more  than  20  minutes. 

The  majority  of  the  energy-induced  riders  are  expected  to  ride  the  bus  in  the 
weekday  morning  and  afternoon  three-hour  peak  periods.  However,  those  riders  are 
only  expected  to  strain  Metro's  system  capacity  during  the  morning  and  afternoon 
peak  one-hour  periods  (7:30  - 8:30  a.m.,  4:30  - 5:30  p.m.).  The  amount  of  overload 
service  required  for  each  energy  scenario  can  be  estimated  from  information  in 
Table  1 about  the  average  1982  daily  peak  ridership  and  the  projected  £-1  ridership 
demand.  The  estimated  requirements  for  weekday  reserve  buses  and  overload 
service  hours  for  each  scenario  appear  in  Table  2.  See  Appendix  A for  detailed 
calculations.  Given  a maximum  number  of  171  reserve  coaches,  and  assuming  a 
systemwide  peak  one-hour  load  factor  of  1.0,  a 25-30  percent  ridership  increase 
could  be  accommodated  during  an  energy  crisis. 

The  overload  service  hours  are  designed  to  alleviate  overcrowding  during  the 
weekday  morning  and  afternoon  peak  one-hour  periods.  Their  systemwide  impact  on 
Seattle  Metro's  system  capacity  is  shown  in  Table  3.  Without  the  proposed  overload 
service,  the  average  peak  system  ridership  in  a 30%  energy  scenario  would  rise  from 
39.01  passengers  per  service  hour  to  52.43  passengers  per  service  hour;  with  the 
overload  service,  the  corresponding  value  is  41.35. 

Operating  Costs  For  Overload  Service 

The  cost  of  providing  overload  service  was  estimated  on  both  a marginal  and 
average  cost  basis  because  of  the  relationship  between  operating  costs  and  length 
and  severity  of  energy  crisis.  The  marginal  cost  approach  can  be  used  to  estimate 
the  true  cost  of  providing  overload  service  for  the  first  3-4  m.onths  of  a moderate 
energy  crisis.  It  includes  only  those  costs  directly  related  to  the  provision  of 
overload  service:  operator  and  mechanic  pay,  and  selected  equipment  and  supplies. 
The  marginal  cost  approach  assumes  that  reserve  coaches  in  overload  service  will 
consume  fuel  and  require  maintenance  in  the  same  proportions  as  coaches  in  service 
in  1982.  It  also  assumes  that  existing  personnel,  working  overtime,  can  handle  the 
increased  workload  associated  with  overload  service.  In  a severe  crisis,  personnel 
strain  would  probably  become  limiting  much  sooner  than  3-4  months  and  the  average 
cost  approach  should  be  used. 

The  average  cost  approach  represents  the  total  average  transit  department  cost  of 
adding  an  additional  hour  of  service  to  the  pre-energy  crisis  total.  It  includes 
transit  operator  costs,  equipment  and  facilities  costs  (labor  and  supplies),  as  well  as 
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TABLE  2 

RESERVE  COACH  ASSIGNMENT  AND  OVERLOAD  SERVICE 


ENERGY 

SCENARIO 

EXTRA  COACHES 
NEEDED  PER  PEAK 

OVERLOAD  SERVICE 
HOURS  PER  MONTHI 

5% 

0 

0 

10% 

27 

2862 

15% 

71 

7526 

20% 

117 

12942 

25% 

162 

17982 

27% 

171 

19891 

30% 

208 

23088 

Overload  Service  Hours  Per  Month  = (#  of  extra  buses)  x 
(trip  length)  x (peak  per  day)  x (days  per  month).  The 
average  trip  length  is  assumed  to  increase  from  2.5  hours 
to  2.63  hours  after  80  extra  coaches  have  been  added  to  the 
peak  one-hour  due  to  traffic  congestion. 
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the  cost  per  hour  of  transit  operations,  scheduling,  marketing  and  planning.  The 
average  cost  approach  assumes  a base  cost  equal  to  the  1982  total  Transit 
Department  operating  expenses  divided  by  the  budgeted  service  hours.  Use  of  this 
figure  allows  management  flexibility  in  assigning  drivers,  paying  people  overtime, 
and  hiring  temporary  staff.  It  also  provides  a safety  margin  to  cover  moderate 
increases  in  supply  costs.  In  general,  the  total  average  cost  per  scenario  is 
UO  percent  greater  than  the  corresponding  marginal  cost.  The  detailed  calculations 
of  marginal  and  average  cost  for  overload  service  are  given  in  Appendix  B. 

The  operating  deficit  for  the  peak  overload  service  is  the  difference  between  its 
operating  cost  and  the  farebox  revenue  from  the  energy-induced  riders.  It  is 
assumed  that  without  a surcharge,  all  E-I  riders  will  contribute  the  1982  average 
farebox  return  of  regardless  of  what  time  of  day  they  rode  the  bus.  Table  4 
gives  the  monthly  farebox  revenue  from  energy  induced  riders  (5-30  percent 
scenarios).  The  numbers  in  this  table  reflect  the  cost  of  the  overload  service  only. 
They  do  not  take  into  account  the  effect  of  increased  fuel  prices  on  the  cost  of  the 
budgeted  service.  If  the  increased  costs  of  higher  fuel  prices  are  not  a concern  (i.e., 
are  covered  by  another  source  of  funding)  the  additional  revenue  from  E-I  riders  will 
cover  the  costs  of  overload  service  up  to  a certain  point.  It  the  average  cost  is 
used,  the  break-even  point  is  very  close  to  a 15  percent  ridership  increase.  With  the 
marginal  cost  method,  E-I  rider  revenue  will  cover  the  cost  of  overload  service  for  a 
21  percent  ridership  increase. 
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CHAPTER  U 

SEATTLE  METRO  CASE  STUDY:  TWO  REPRESENTATIVE  SCENARIOS 


This  report  assumes  that  Seattle  Metro  wants  to  find  a source  of  revenue  to  pay  for 
the  operating  deficits  associated  with  higher  fuel  prices  and  with  unbudgeted 
overload  service  provided  during  an  energy  crisis.  It  will  consider  a temporary  fare 
surcharge  as  that  revenue  source. 

In  this  chapter,  two  representative  scenarios  are  discussed  in  detail,  one  involving 
more  costly  base  service  only  and  the  other  involving  base  and  overload  service. 
The  first  scenario  assumes  an  increase  in  the  cost  of  Seattle  Metro's  base  service 
due  to  a fuel  price  increase.  It  also  assumes  a 10  percent  increase  in  ridership  due 
to  the  energy  crisis.  Although  crowding  would  result,  this  ridership  increase  could 
probably  be  handled  by  Metro's  existing  base  service.  A 10  percent  scenario  was 
chosen  because  it  is  the  largest  E-I  ridership  increase  which  could  be  accommodated 
without  providing  overload  service.  Since  no  overload  service  is  provided,  the  only 
requirement  for  additional  revenue  would  be  to  cover  increased  fuel  costs.  In  this 
scenario,  a one-time  78  percent  increase  in  fuel  cost  is  used  (the  average  price 
increase  of  the  1974  and  1979  energy  crises). 

In  the  second  scenario,  Seattle  Metro  would  continue  to  provide  its  existing  base 
service,  plus  peak  overload  service  during  an  energy  crisis.  It  assumes  a fuel  price 
increase  (78%)  which  would  affect  the  cost  of  both  base  and  overload  service.  A 
30  percent  ridership  increase  is  assumed,  a level  which  corresponds  to  the  maximum 
utilization  of  Seattle  Metro's  proposed  reserve  fleet  (171  buses). 

The  two  scenarios  will  be  discussed  separately.  Each  will  be  divided  into  two 
sections:  operating  deficit  and  surcharge  alternatives.  The  operating  deficit 

sections  explain  the  assumptions  about  energy  induced  riders,  increased  fuel  costs, 
the  cost  of  overload  service  in  1982  dollars,  and  the  size  of  net  operating  deficits. 
The  surcharge  alternatives  sections  examine  three  rider  group  alternatives  as 
potential  surcharge  payers. 

In  this  case  study,  deliberately  conservative  revenue  and  cost  estimates  have  been 
used  to  ensure  that  costs  would  be  covered  with  a comfortable  margin  of  safety. 
This  has  been  done  by  using  reasonable  maximum  numbers  for  cost  estimates  and 
reasonable  minimum  numbers  for  revenue  estimates.  For  example,  in  calculating 
revenue  from  E-I  riders,  the  average  farebox  return  for  all  riders  (44C)  was  used; 
when  calculating  money  lost  because  of  ridership  decreases  caused  by  the  sur- 
charges, the  average  existing  base  fare  (35.02<;)  was  used.  This  base  fare  excludes 
low  fare  (elderly/handicapped)  riders. 

4.1  More  Costly  Base  Service 

This  scenario  represents  the  limiting  case  for  an  E-I  ridership  increase  without 
overload  service.  It  may  provide  a useful  model  for  transit  systems  which  do  not 
have  the  capability  to  provide  overload  service.  Seattle  Metro's  systemwide 
maximum  load  factor  for  peak  hour  runs  is  currently  0.89.^  This  means  that  there 


Armour,  p.  4. 
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are  now  11  percent  empty  seats  during  the  critical  peak  hour.  With  524  buses 
entering  the  Seattle  CBD  during  this  hour,  and  with  55  seats  per  bus,  there  are  3,170 
excess  seats.  These  seats  could  accommodate  up  to  a 7.1  percent  energy  induced 
ridership  increase  assuming  a load  factor  of  1.0  (everybody  has  a seat).  (See 
Appendix  A for  details  of  calculations.)  In  the  extreme  case,  up  to  a 10  percent 
ridership  increase  could  probably  be  accommodated  without  adding  overload  service. 
Although  this  may  result  in  some  crowding,  the  calculated  peak  hour  load  factor  of 
1.1  is  very  similar  to  the  peak  hour  loads  which  occurred  in  March,  1974.^ 

Operating  Deficit 

Seattle  Metro  currently  provides  2,404,000  service  hours/year  (base  service).  On  the 
average,  200,334  hours  are  provided  per  month  at  an  average  cost  of  $44/service 
hour.  Under  the  conditions  of  our  assumed  crisis,  a 78%  increase  in  fuel  costs  adds 
$2. 40/hour  to  operating  costs.  Increased  fuel  charges  are  then  $480,800/month.  It 
is  assumed  that  the  base  service  could  accommodate  a 10  percent  increase  in 
ridership.  The  increased  revenue  from  these  new  riders  (at  44C/ride)is  $242,400. 
Thus,  the  net  operating  deficit  in  this  scenario  is  $238, 400/month.  If  we  assume 
that  the  entire  monthly  deficit  must  be  covered  and  that  a temporary  fare  surcharge 
is  the  desired  revenue  source,  then  $238,400  is  the  monthly  revenue  goal. 

Fare  Surcharge  Alternatives 

All  riders  would  benefit  from  transit  service  continuing  at  existing  levels  in  the  face 
of  escalating  fuel  costs.  The  actual  surcharge  needed  to  cover  the  projected 
operating  deficit  depends  on  who  is  required  to  pay  the  surcharge.  In  order  to 
determine  viable  surcharge  alternatives,  an  attempt  was  made  to  identify  all  groups 
of  riders  who  could  be  isolated  through  Metro's  current  fare  structure.  The  fare 
system  differentiates  between  peak  and  off  peak  riders,  and  one  and  two  zone  trips. 
The  following  three  alternatives  were  chosen,  and  for  simplicity  would  be  applied 
equally  to  one  or  two  zone  trips: 

1.  Apply  surcharge  equally  to  all  riders 

This  is  probably  the  most  equitable  alternative  because  the  increased  fuel 
costs  affect  all  Metro  runs. 

2.  Apply  surcharge  to  peak  riders  only 

Peak  riders  are  less  likely  than  others  to  stop  using  transit  if  their  fares  are 
increased. 

3.  Apply  surcharge  to  all  riders  but  peak  riders  pay  a higher  amount  than  off- 
peak  riders 

This  alternative  combines  the  best  points  of  the  other  two:  all  riders  pay 

something  but  having  peak  riders  pay  more  may  help  minimize  ridership  losses. 


An  Energy  Crisis  Contingency  Plan  for  Metro  Transit,  p.  23. 
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Each  surcharge  alternative  was  rated  according  to  the  following  set  of  evaluation 
criteria:  raise  required  revenue,  minimize  ridership  loss,  maximize  surplus  revenue, 
maintain  simplicity  of  operations  for  riders  and  drivers,  and  protect  low-income 
riders.  The  first  two  criteria,  raise  required  revenue  and  minimize  ridership  loss, 
involve  numerical  assessments  based  on  different  surcharge  amounts.  (A  detailed 
description  of  the  procedures  used  to  compute  the  revenue  and  ridership  projections 
appears  in  Appendix  C.)  The  amount  of  surplus  revenue  generated  depends  on  both 
the  size  of  the  operating  deficit  and  on  the  revenue  generated.  Both  the  fourth  and 
fifth  criteria  require  qualitative  assessments  of  the  effect  of  each  fare  surcharge 
alternative  on  operations  and  public  understanding  and  on  low-income  riders. 

Raise  Required  Revenue 

The  net  revenue  goal  is  $238,400  per  month.  To  determine  which  alternatives 
satisfy  the  revenue  objective,  surcharge  amounts  in  increments  were  applied  to 
each  surcharge  alternative  (Table  5).  If  we  assume  that  surcharge/ridership 

elasticity  factors  are  not  changed  by  the  conditions  of  the  energy  crisis,  then 
ridership  losses  must  be  figured  into  the  net  revenue  gain.  Using  this  method,  the 
alternatives  which  satisfy  the  revenue  goal  are  the  IOC  all  rider  surcharge,  the  15C 
peak  only  surcharge  and  the  combination  10C/5C  peak/off-peak  surcharge.  The  IOC 
peak  only  surcharge  comes  very  close  to  providing  the  required  amount  (99.6%). 

If  we  assume  that  because  of  the  energy  crisis,  elasticity  factors  are  zero,  then  no 
ridership  loses  would  occur  with  the  surcharges.  The  second  half  of  Table  5 shows 
monthly  revenue  under  these  conditions.  If  no  ridership  loses  occur,  the  IOC  peak 
rider  surcharge  comfortably  covers  the  revenue  goal,  while  the  5C  all  rider 
surcharge  barely  meets  the  goal.  As  before,  the  10C/3C  combination  provides 
sufficient  revenue. 

Minimize  Ridership  Loss 

Under  normal  circumstances  a ridership  loss  accompanies  a fare  increase.  To  be 
conservative  in  the  estimate  of  potential  surcharge  revenue,  fare  elasticity  factors 
were  used  in  the  computation  of  lost  ridership  due  to  different  surcharge  amounts 
for  each  surcharge  alternative.  When  the  pre-energy  crisis  factors  are  used,  the 
alternatives  which  provide  sufficient  revenue  result  in  ridership  losses  of  139,800 
(15c  peak  only),  174,900  (10C/5C  combination)  and  244,900  (IOC  all  riders).  Since  the 
conditions  of  the  energy  crisis  would  cause  the  ridership  increase,  the 
surcharge/ridership  elasticity  factors  would  probably  be  decreased,  but  not  zero. 
The  real  life  situation  will  probably  be  somewhere  between  the  two  extremes  shown 
in  Table  5. 

Surplus  Revenue 

Surplus  revenue  refers  to  the  amount  of  money  left  after  the  revenue  objectives 
have  been  met.  It  should  be  considered  in  the  evaluation  of  surcharge  alternatives 
because  the  more  that  exists,  the  more  flexibility  Metro  would  have  in  responding  to 
unanticipated  costs  associated  with  the  energy  crisis  or  the  overload  service.  For 
example,  if  a crisis  initially  involved  a 10  percent  E-I  ridership  increase,  and  later 
doubled  to  a 20  percent  ridership  increase,  overload  service  would  be  required. 
Surplus  revenue  generated  during  the  10  percent  period  could  help  cover  costs  for 
the  later  overload  service. 
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Using  the  pre-crisis  elasticity  factors  for  ridership  losses,  the  15<:  all  rider  surcharge 
and  the  15C/10d  combination  surcharge  generate  the  most  surplus  revenue  ($210,000 
and  $235,000  respectively).  The  15C  peak  only  surcharge  generates  about  half  that 
amount.  The  projected  surplus  revenues  are  shown  in  Table  6.  If  no  ridership  losses 
occurred,  the  10<:  all  rider  surcharge  would  generate  a surplus  of  $227,600,  the  10<: 
peak  only  would  generate  $57,100,  and  the  combination  10C/5<;!:,  $146,800. 

Operations  and  Public  Understanding 

A temporary  fare  surcharge  would  complicate  the  collection  of  fares  and  alter 
normal  transit  operations.  Regardless  of  surcharge  alternative,  it  is  recommended 
that  the  surcharge  be  collected  on  a trip  basis  from  cash  fare  patrons,  and  on  a 
monthly  basis  from  monthly  pass  holders.  This  surcharge  collection  option  retains 
the  advantages  of  each  fare  payment  method  while  minimizing  the  additional  change 
in  the  farebox  and  the  visibility  of  the  surcharge  to  pass  holders.  Under  this  option, 
annual  pass  holders  would  not  be  subject  to  the  temporary  surcharge.  In  1981,  4,600 
people  had  Metro  annual  passes,  of  which  71  percent  were  employer-subsidized.^ 

The  imposition  of  a temporary  fare  surcharge  would  have  the  same  effect  on  transit 
operations  under  all  the  considered  alternatives.  Drivers  would  have  to  explain  the 
surcharge  to  all  affected  passengers  and  answer  general  questions  about  the  transit 
system  put  forth  by  energy-induced  riders. 

Since  the  additional  operating  costs  are  derived  from  increase  fuel  prices,  public 
feeling  is  likely  to  be  that  all  riders  should  share  in  the  surcharge.  A peak  only 
surcharge  may  be  viewed  as  unfair. 

Protect  Low-Income  Riders 

"According  to  Metro's  1977  Origin  and  Destination  Study,  low-income  riders  tend  to 
ride  less  frequently  than  other  riders  during  peak  periods ."2  Assuming  that  the 
above  finding  holds  true  in  a future  energy  crisis,  the  peak  surcharge  alternative 
would  affect  the  fewest  low-income  riders,  thus  offering  them  the  most  protection 
from  higher  fares.  Under  the  other  two  alternatives,  all  transit  riders  would  pay  a 
surcharge  and  low-income  riders  would  not  be  protected  from  paying  the  temporary 
fare  surcharge.  However,  low-income  riders  would  be  less  affected  by  the 
combination  surcharge  alternative  where  peak  riders  pay  lOq  surcharge  and  off-peak 
riders  a 5C  surcharge,  than  by  the  alternative  where  all  riders  pay  a IOC  surcharge. 


Unpublished  information  from  Seattle  Metro's  Customer  Assistance  Office. 
1982  Fare  Increase  Alternatives  Study,  p.  40. 
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Conclusion 


The  option  which  best  satisfies  the  evaluation  criteria  is  the  combination  lO^/^C 
peak/off-peak  surcharge  (Table  6).  This  combination  surcharge  meets  the  revenue 
goal,  provides  surplus  revenue,  and  minimizes  ridership  losses.  It  also  provides  some 
protection  of  low  income  riders  while  passing  the  increased  fuel  costs  on  to  all 
riders. 

Two  other  alternatives  also  met  the  revenue  goal  but  did  not  meet  as  many  of  the 
other  criteria.  These  were  the  lOd  peak  only  surcharge  and  the  IOC  all  rider 
surcharge.  The  IOC  peak  only  surcharge  has  the  lowest  ridership  loss  among 
alternatives  which  satisfy  the  revenue  goal.  However,  if  pre-crisis  elasticity  factors 
hold  during  an  energy  crunch,  this  alternative  would  provide  no  surplus  revenue.  The 
IOC  all  rider  surcharge  comfortably  meets  the  revenue  goal,  but  would  result  in  very 
high  ridership  losses  and  no  protection  of  low  income  riders. 

4.2  More  Costly  Bctse  and  Overload  Service 

This  scenario  adds  the  element  of  overload  service  to  the  previous  scenario  and 
assumes  a more  severe  energy  crisis.  A 30  percent  E-I  ridership  increase  is  used  to 
model  full  utilization  of  Seattle  Metro's  reserve  fleet.  In  this  case,  actual 
ridership/fare  elasticity  values  will  almost  certainly  be  lower  than  pre-crisis  values 
because  an  energy  crisis  severe  enough  to  cause  a 30  percent  ridership  increase  will 
affect  rider  sensitivity  to  fare  increases.  However,  the  actual  values  of  the  energy 
crisis  elasticity  factors  are  unknown.  Therefore,  in  the  calculations  of  revenue  from 
each  surcharge  alternative  we  used  the  two  extreme  limits  for  ridership  loss: 
1)  maximum  ridership  loss  calculated  using  pre-crisis  elasticity  factors,  and  2)  no 
ridership  loss.  The  true  situation  is  probably  intermediate  to  these  two  extremes. 

Operating  Deficit 

In  a crisis  of  sufficient  length  and  severity  to  require  maximum  utilization  of  the 
reserve  fleet,  there  will  be  a heavy  strain  on  Seattle  Metro  personnel.  The  average 
cost  accounting  method,  which  reflects  the  systemwide  costs  of  increased  service, 
must  be  used  to  figure  the  cost  of  overload  service  for  this  30  percent  scenario.  The 
total  monthly  operating  cost  for  overload  service  is  $1,161,000  (Table  4).  Increased 
fuel  costs  for  base  service  add  $480,800  per  month  for  a total  of  $1,641,800  per 
month.  This  will  be  partially  offset  by  the  increased  revenue  brought  in  by  the 
energy-induced  riders  ($727,300).  Thus,  the  net  operating  deficit  and  revenue  goal  is 
$914,500. 

Surcharge  Alternatives 

The  surcharge  alternatives  for  the  overload  and  more  costly  base  service  are  the 
same  as  for  the  base  service  alone,  but  the  benefits  in  this  case  are  different. 

1)  Apply  surcharge  only  to  peak  riders 

Peak  riders  directly  benefit  from  the  peak  overload  service  because  the 
additional  service  lessens  the  crowding  on  all  peak  buses  regardless  of  whether 
someone  is  riding  in  the  one  hour  peak  or  the  shoulders  of  the  peak.  The 
majority  of  energy-induced  riders  are  in  this  group,  but  a peak  only  surcharge 
ignores  the  fact  that  all  runs  are  now  more  expensive. 
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2.  Apply  surcharge  to  all  riders  but  peak  riders  pay  a higher  amount  than  off- 
peak  riders 

This  alternative  reflects  the  difference  in  benefits  received  by  peak  and  off- 
peak  riders.  Peak  riders  directly  benefit  from  the  overload  service  and  thus 
pay  a higher  surcharge  amount  than  off-peak  riders. 

3.  Apply  surcharge  equally  to  all  riders 

The  increased  fuel  costs  affect  all  runs  and  any  peak  hour  service  additions 
enhance  the  service  quality  of  the  entire  system,  thus  conferring  benefits  to 
all  riders.  This  alternative  ignores  the  difference  in  benefits  received  by  peak 
and  off-peak  riders. 

The  evaluation  criteria  are  the  same  here  as  in  the  previous  scenario:  raise  required 
revenue,  minimize  ridership  loss,  maximize  surplus  revenue,  maintain  simplicity  of 
operations,  and  protect  low  income  riders. 

Raise  Required  Revenue 

The  overriding  revenue  objective  in  this  evaluation  procedure  is  $91^,500,  the 
operating  deficit  associated  with  the  30  percent  E-I  ridership  scenario  and  total 
utilization  of  the  reserve  fleet.  To  determine  which  surcharge  alternatives  and 
amounts  satisfy  the  revenue  objective,  surcharge  amounts  in  5<:  increments  were 
applied  to  each  alternative  (Tables  7 and  8).  Table  7 gives  ridership  losses  assuming 
pre-energy  crisis  elasticity  factors  (maximum  ridership  losses).  It  appears  from 
these  calculations  that  the  surcharge  amounts  required  to  generate  sufficient 
revenue  are  the  30C  all  riders,  35<:  peak  riders  only  and  30C/15C  peak/off-peak 
combination.  However,  the  ridership  losses  associated  with  these  high  surcharges 
are  very  severe;  for  example,  a 25C  all  rider  surcharge  would  lose  764,000  riders. 

If  pre-crisis  elasticity  factors  held,  ridership  losses  would  greatly  reduce  the  total 
number  of  transit  riders  during  the  energy  crisis.  Subtraction  of  the  ridership  losses 
from  the  30  percent  energy  induced  ridership  increase  gives  a new  value  of  Net  E-I 
ridership  increase  (last  column.  Table  7).  The  requirement  for  overload  service 
would  be  reduced  by  these  ridership  losses,  as  would  its  cost.  Thus,  the  30  percent 
scenario  would  be  converted  to  a smaller  scenario  (in  some  cases  20%-25%)  by  the 
high  surcharge  ridership  losses.  The  revenue  goal  associated  with  a 20  percent 
overload  service  is  $645,200  and  with  25  percent,  $778,200.  Using  these  revenue 
goals  with  the  revised  E-I  ridership  numbers,  it  is  apparent  that  the  20d  all  rider 
surcharge,  30C  peak  only,  and  25^1  IOC  or  20C/i^C  combination  surcharge  all  provide 
sufficient  income. 

The  other  approach  to  this  scenario,  that  which  assumes  no  ridership  losses,  is  shown 
in  Table  8.  The  20C  all  rider,  the  30C  peak  only,  and  the  25q/10<:  and  20Cl^^C 
combination  surcharges  all  provide  sufficient  revenue. 

Minimize  Ridership  Loss 

Lost  ridership,  calculated  with  pre-crisis  elasticity  factors,  appears  in  Table  7.  The 
smallest  amount  of  ridership  loss  occurs  when  the  surcharge  is  applied  only  to  the 
peak  ridership  (351,300  for  a 30C  surcharge).  The  losses  for  the  other  alternatives 
which  meet  the  revenue  goal  are:  20C  rider  surcharge,  612,000;  a 20q/15C 
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TABLE  8 

MORE  COSTLY  BASE  AND  OVERLOAD  SERVICE 
SURCHARGE  ALTERNATIVES — REVENUE  EFFECTS  ASSUMING 
NO  FARE  ELASTICITY  FACTOR 


Monthly  Revenue  Goal=$914 , 500 


- 

MONTHLY 

MONTHLY 

SURCHARGE 

SURCHARGE 

REVENUE 

SURPLUS 

ALTERNATIVE 

AMOUNT 

GAIN 

REVENUE 

All  Riders 

5<: 

$ 293,000 

0 

10<: 

$ 570,800 

0 

15<: 

$ 833,200 

0 

20<: 

$1,080,200 

$165,700 

25<: 

$1,309,500 

$395,000 

30<: 

$1,526,100 

$611,600 

Peak  Riders  Only 

5<: 

$ 188,200 

0 

10<: 

$ 370,500 

0 

ISO 

$ 544,700 

0 

200 

$ 715,300 

0 

250 

$ 880,100 

0 

300 

$1,038,900 

$124,400 

350 

$1,191,900 

$277,400 

Combination: 

100/50 

$ 475,700 

0 

Peak/Of f-Peak 

150/100 

$ 735,400 

0 

200/150 

$1,001,300 

$ 86,800 

250/150 

$1,166,100 

$251,600 

300/150 

$1,324,900 

$410,400 

250/200 

$1,242,600 

$328,100 

250/100 

$1,070,800 

$156,300 
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combination  surcharge,  520,500;  and  for  a 25C/10C  surcharge,  ^84,100.  The  actual 
ridership  increase  would  undoubtedly  be  less  than  the  numbers  in  Table  7. 

Maximize  Surplus  Revenue 

Since  the  energy  crisis  elasticity  factors  and  surcharge-caused  ridership  losses  are 
unknown,  surplus  revenue  can  only  be  expressed  as  ranges:  20C  all  rider  surcharge, 
$98,000-$166,000;  30d  peak  only  surcharge,  $124,000-$175,000;  20C/15C  combination 
surcharge,  $87,000-$89,000  and  25C/10C  combination  surcharge,  $131,000-$156,000. 

Operations  and  public  understanding 

As  in  the  base  service  only  scenario,  it  is  recommended  that  the  surcharge  be 
collected  on  a trip  basis  from  cash  fare  patrons,  and  on  a monthly  basis  from 
monthly  pass  holders.  This  surcharge  collection  option  retains  the  advantages  of 
each  fare  payment  method  while  minimizing  the  additional  change  in  the  farebox 
and  the  visibility  of  the  surcharge  to  pass  holders.  Under  this  option,  annual  pass 
holders  would  not  be  subject  to  the  temporary  surcharge.  Since  the  purpose  of  the 
surcharge  is  twofold,  to  cover  both  more  costly  base  service  and  peak  overload 
service,  public  perception  of  fairness  would  probably  be  greatest  with  a combination 
peak/off-peak  surcharge. 

Protect  Low  Income  Riders 

As  discussed  in  the  previous  scenario,  low  income  riders  are  less  likely  than  others 
to  ride  during  the  peak  periods.  Thus,  a peak  only  surcharge  offers  the  most 
protection  of  low  income  riders.  A combination  peak/off-peak  surcharge  offers 
some  protection,  while  an  all  rider  surcharge  offers  none. 

Conclusion 

Given  the  purpose  of  the  temporary  fare  surcharge,  the  best  alternative  is  the 
25c/ lOd  combination  surcharge  (Table  9).  In  addition  to  generating  enough  revenue 
to  cover  the  operating  deficit  associated  with  increased  fuel  prices  and  overload 
service,  it  provides  the  most  equitable  distribution  of  energy  crisis  costs.  All  riders 
pay  for  the  increased  fuel  costs  and  peak  riders  pay  more  for  peak  hour  overload 
service.  The  peak  only  30C  surcharge  generates  a similar  amount  of  revenue  and 
loses  slightly  less  riders,  but  it  is  a very  large  increase  and  would  probably  be  viewed 
by  peak  riders  as  unfair.  The  25C/10C  combination  surcharge  generates  more 
revenue  and  causes  less  ridership  loss  than  the  20C/15C  combination  surcharge.  An 
all  rider  surcharge  (20C)  causes  the  largest  ridership  losses,  provides  no  protection 
for  low  income  riders,  and  would  not  contribute  to  public  understanding  of  Metro's 
response  to  the  energy  crisis. 

4.3  Overview 


In  this  report  we  have  used  data  from  Seattle  Metro  to  develop  a case  study  of  a 
temporary  fare  surcharge  as  an  energy  crisis  financing  mechanism.  The  case  study 
was  divided  into  two  scenarios,  representing  moderate  and  severe  crises.  In  the  first 
scenario.  More  Costly  Base  and  Overload  Service,  we  assume  that  a 10  percent 
energy  induced  ridership  increase  could  be  handled  without  adding  overload  service. 
A lOq  peak/5<;!;  off-peak  temporary  fare  surcharge  is  recommended  to  offset  the 
additional  operating  costs  due  to  the  energy  crisis.  It  provides  sufficient  revenue  to 
cover  the  costs  associated  with  a 78  percent  increase  in  fuel  prices,  distributes  the 
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Recommended  surcharge. 


increased  costs  to  all  riders  while  maintaining  the  peak  off-peak  fare  differential, 
and  offers  some  protection  to  low-income  riders. 

The  second  scenario,  More  Costly  Base  and  Overload  Service,  is  somewhat  more 
complicated.  The  costs  associated  with  30  percent  overload  service  and  increased 
fuel  prices  are  so  high  that  large  surcharges  are  required  to  completely  cover  costs. 
These  large  surcharges  would  cause  high  ridership  losses  if  pre-crisis  elasticity 
factors  hold  in  a crisis  situation.  However,  a crisis  severe  enough  to  cause  a 
30  percent  ridership  increase  probably  would  decrease  elasticity  factors.  Using  the 
pre-crisis  factors  to  calculate  maximum  ridership  losses  as  one  extreme  and  zero 
ridership  losses  as  the  other,  the  limits  of  this  scenario  were  covered.  A 23C/10C 
peak/off-peak  temporary  fare  surcharge  is  recommended.  Thus,  the  best  alterna- 
tives in  each  scenario  are  the  same,  a combination  peak/  off-peak  surcharge,  with  a 
more  severe  crisis  dictating  a larger  combination. 
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CHAPTER  5 
CONCLUSIONS 


This  study  was  designed  to  determine  the  feasibility  of  the  temporary  surcharge  as  an 
emergency  financing  mechanism.  Assumptions  were  made  about  fuel  availability  and  fuel 
price  activity  based  on  Seattle  Metro's  past  experience,  not  extensive  modelling  efforts. 

The  Seattle  Metro  case  study  demonstrates  that  a temporary  surcharge  could  generate 
monthly  revenue  during  an  energy  crisis  to  meet  unbudgeted  operating  costs.  Although  a 
surcharge  would  probably  slow  the  energy-induced  ridership  increase  due  to  higher  fares, 
it  would  cause  few  operational  problems. 

Transit  ridership  increases  which  occur  in  response  to  a growing  energy  crisis  would  most 
likely  be  spread  out  over  a period  of  months.  Thus,  a scenario  with  a single  ridership 
increase^such  as  the  Seattle  Metro  case  study,  would  represent  only  a short  crisis  or  a 
segment  of  a longer  crisis. 

The  timing  of  a temporary  surcharge  depends  on  projections  of  the  duration  and  severity 
of  the  energy  crisis,  and  of  public  response  to  the  proposal.  A transit  agency  would  want 
to  avoid  imposing  the  surcharge  too  early  in  the  crisis  just  in  case  it  has  overestimated 
the  need  fur  overload  service  or  the  impact  of  increased  diesel  fuel  cost  on  transit 
operations.  It  would  also  want  to  avoid  retaining  the  surcharge  past  the  publicly 
perceived  end  of  the  crisis  to  dilute  public  criticism  of  the  surcharge  as  a permanent  fare 
increase.  The  political  sensitivity  of  a temporary  surcharge  on  transit  fares  should  not  be 
underestimated. 
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APPENDIX  A 

METHOD  FOR  ESTIMATING  OVERLOAD  SERVICE 


On  a systemwide  basis,  it  is  assumed  that  the  increased  ridership  during  an  energy  crisis 
would  exceed  Metro's  capacity  only  during  the  weekday  peak  one-hour  period:  7:30  a.m.  - 
8:30  a.m.  and  ^:30  p.m.  - 3:30  p.m.  Thus,  any  overload  service  provided  with  reserve 
coaches  would  be  scheduled  for  the  peak  one-hour  period.  To  estimate  the  overload 
service  by  scenario,  the  following  information  is  needed  about  the  peak  one-hour  periods: 
the  seating  capacity  prior  to  the  energy  crisis,  including  excess  seats,  the  extra  seating 
capacity  required  by  energy-induced  riders,  the  number  of  reserve  coaches  available,  and 
the  average  overload  trip  length. 


Excess  Seating  Capacity  in  Pre-Energy  Crisis  System 
Assume  (1) 


(2) 

(3) 

(4) 


Excess  Seating 
Capacity 


Excess  Seats 


Systemwide  maximum  peak  one-hour  load  factor  of  0.89,  prior  to  the 
energy  crisis.^ 

Systemwide  maximum  peak  one-hour  load  factor  of  1.0  during  the  energy 
crisis. 

53  average  seats  per  bus.^ 

524  buses  going  through  the  Seattle  CBD  during  each  peak  one-hour 
period.^ 


= ^Energy  Crisis  Peak  One'N  /Pre- Energy  Crisis 
VHour  Load  Factor  J ~ \Peak  One-Hour  Load  Facto 

= (1.0)  - (0.89) 

= .11  or  11  percent  empty  seats 


= ^xcess 
VCapacity 

= (.11) 


i Seating  x ^Average  Seat^  x /Number  of  Buses\ 

ity  / V^Per  Bus  ) f Going  Through  the) 

\Seattle  CBD  J 


(53) 


(524) 


= 3170  empty  seats  in  the  morning  peak  one-hour  and  in  the 

afternoon  peak  one-hour. 


Armour,  p.  4.  This  load  factor  is  for  inbound  buses  during  the  morning  peak  one  (1) 
hour  period  entering  the  Seattle  CBD.  Because  load  factors  are  highest  for  the 
CBD,  use  of  this  load  factor  as  systemwide  average  may  underestimate  the  amount 
of  excess  system  capacity. 

This  average  reflects  Seattle  Metro's  fleet  of  articulated  and  regular  sized  buses. 

Calculated  from  Seattle  Metro  Transit  Schedule  Pages,  Weekday,  April  2,  1982 
(microfiche)  and  Seattle  Metro  Transit  In  & Out  Pages,  Weekday,  April  2,  1982 
(microfiche)  with  data  from  the  February  1982  Sign-Up.  Of  the  840  buses  on  the 
road  during  the  peak  one-hour,  83  percent,  or  524  buses  go  through  the  CBD. 
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Energy  Scenario  Seating  Capacity  Requirements 


Assume  (1)  Peak  riders  in  the  pre-energy  crisis  system  are  distributed  as  follows: 


Peak  one  hour  (7:30  a.m.-8:30  a.m.;  4:30  p.m.-5:30  p.m.)  52% 

7 a.m.-7:30  a.m.;  8:30  a.m.  - 9:00  a.m.;  4 p.rn.-4:30  p.m., 

5:30  p.m.-6:00  p.m.  28% 

6:00  a.m.-7:00  a.m.;  3:00  p.m.-4;00  p.m. 20% 


3 Hour  Peak  (6:00  a.m.  - 9:00  a.m.;  3:00  p.m.  - 6:00  p.m.) 


100% 


(2)  5 percent  of  the  energy-induced  peak  ridership  will  shift  its  travel 

from  the  peak  one-hour  to  the  other  two  hours  of  peak  in  proportion  to 
the  above  time-of-day  ridership  distribution. 


(3)  One  seat  for  each  peak  one-hour  passenger. 


Create  Energy  Induced  Peak  Hour  Ridership  Distribution 

Shift  5 percent  of  the  one-hour  peak  to  the  shoulders  of  the  total  three-hour  peak  (.05  x 
52%  = 2.6%). 


Thus  2.6  percent  of  the  peak  riders  will 

be  taken  from  the 

peak  one-hour  and  distributed 

proportionately: 

Unadjusted 

New 

Distribution 

Adjustment 

Distribution 

Peak  1 Hour 

52% 

-2.6% 

49.4% 

7:00  a.m.-7:30  a.m.;  8:30  a.m.-9:00  a.m.. 

etc.  28% 

+ 1.5% 

29.5% 

6:00  a.m.-7:00  a.m.,  etc. 

20% 

+ 1.1% 

21.1% 

3 Hour  Peak 

100% 

0 

100.0% 

Keeping  in  mind  that  energy-induced  riders  will  strain  the  system  only  during  the  one-hour 
peaks,  and  that  there  are  two  peaks  per  day,  the  Energy  Scenario  Seating  Capacity 
Requirement  is  calculated  as  follows: 

(Daily  E-I  Peak  Trips)  ^^^ercent  of  Peak  E-I  'N 
(2  Peak  Periods  Per  Day)  \Riders  in  Peak  One-Houiy 

Extra  Seats  Needed  for  E-I  Riders 


For  each  energy  scenario,  subtract  the  required  seating  capacity  from  the  excess  number 
of  seats  in  the  peak  one-hour  pre-energy  crisis  system  (3,170  seats)  to  calculate  the  extra 
seats  needed  for  the  E-I  peak  one-hour  ridership. 

Reserve  Buses  Needed  for  E-I  Riders 


Assume  (1)  50  seats  per  reserve  bus 

(2)  171  available  reserve  buses 


30 


For  each  energy  scenario,  divide  the  number  of  extra  seats  needed  for  E-I  Riders  by 
50  seats  to  calculate  the  number  of  reserve  buses  necessary  to  provide,  on  a systemwide 
basis,  all  E-1  peak  one-hour  riders  with  a seat.  Determine  which  energy  scenarios  could  be 
accommodated  by  the  available  reserve  fleet.  Disregard  all  other  scenarios  for  the 
remainder  of  the  study. 

Overload  Service 


Assume  (1)  All  new  service  is  added  to  the  morning  and  afternoon  peak  one-hour 
periods. 


(2)  Each  reserve  coach  is  used  as  a tripper  (only  to  fill  in  peak  service). 


(3)  Average  tripper  length  of  2.5  hours  for  1-80  coaches  added  to  the  peak 
one-hour,  and  2.62  hours  for  81  or  more  coaches.  The  difference  in  trip 
length  is  due  to  the  impact  of  traffic  congestion  or  the  amount  of  time 
buses  would  spend  in  the  CBD.^ 


(4)  The  standard  month  consists  of: 


21.1  Weekdays 

9.3  Weekend  days  and  holidays 

The  Reserve  Bus  Estimate  For  Each  Energy  Scenario  is  the  following: 

Overload  Service  = /Number  of  \ x /Average\  x /2  peaks'V  /21.1  Weekdays 
Hours  per  Month  ( Reserve  Buses)  (Trip  Length)  ^er  Day/  \Per  Month  / 

\Required  / \ Hours  / 

Table  A-1  gives  the  monthly  overload  service  hours  for  each  energy  scenario. 


Conversation  with  Mr.  Paul  Donnelly,  Seattle  Metro  Transit  Scheduling  Supervisor, 
May  1982. 
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Monthly  Overload  Service  Hours  = (Extra  Buses  Needed)  x 106  Service  Hours  per  Month  (if  # of  extra  buses  LE  80) 

or 

111  Service  Hours  per  Month  (if  # of  extra  buses  GT  80) 


APPENDIX  B 

METHODS  FOR  CALCULATING  OVERLOAD  SERVICE  OPERATING  COSTS 


A marginal  cost  approach  can  be  used  to  calculate  overload  service  operating  costs  with  a 
moderate  energy  crisis  of  relatively  short  duration.  It  includes  only  the  actual  operating 
costs  of  additional  service  hours  and  the  cost  of  one  street  supervisor  per  25  additional 
trippers  (Table  B-1).  Driver  assignments  would  be  made  according  to  current  Seattle 
Metro  policy.  Seattle  Metro  has  both  part-time  and  full-time  transit  operators.  In  the 
event  of  an  energy  crunch,  all  overload  service  would  be  assigned  as  trippers  which  would 
go  out  as  extra  board  assignments.  We  can  assume  that  extra  board  operators  (full-time 
operators  capable  of  driving  many  routes)  would  have  the  first  choice  of  assignments. 
They  would  be  paid  at  an  overtime  rate.  Once  extra  board  operators  had  worked  as  many 
overload  hours  as  they  wanted,  part-time  operators  would  be  able  to  choose  extra-board 
assignments.  Paid  at  their  regular  rate,  they  would  be  allowed  to  work  a total  of  two 
trips  per  day.  It  is  assumed  that  part-time  drivers  would  eventually  provide  75  percent  of 
the  overload  service  and  that  few  drivers  would  have  to  be  hired  on  a temporary  basis. 
The  marginal  approach  assumes  there  are  enough  qualified  drivers  to  cover  the  overload 
trippers  without  incuring  additional  training  and  qualification  costs. 

The  average  cost  approach  is  required  with  a severe  energy  crisis,  or  a moderate  one 
lasting  more  than  3-4  months.  This  includes  operator,  equipment,  supply  and  facilities 
costs  as  well  as  transit  operations,  scheduling,  marketing  and  planning.  This  base  service 
hour  cost  is  figured  as  Seattle  Metro's  total  operating  expenses  divided  by  the  budgeted 
service  hours. 

In  addition  to  the  base  service  hour  cost,  the  average  approach  assumes  that  75  percent  of 
the  weekday  trippers  would  be  operated  by  existing  part-time  drivers  and  that  all  of  those 
drivers  would  have  to  go  through  a qualifying  procedure  before  they  could  operate  the 
overload  trippers.  Drivers  would  be  paid  at  their  regular  rate  for  the  qualification  period. 
It  assumes  that  all  part-time  operators  who  have  overload  asignments  would  work  more 
than  90  hours  a month  for  five  consecutive  months,  thus  requiring  Seattle  Metro  to  pay 
them  pension  benefits.  This  approach  also  assumes  that  one  street  supervisor  would  be 
hired  for  each  additional  25  trippers. 

All  of  the  above  costs  can  be  expressed  per  service  hour.  Other  costs  that  Metro  might 
incur,  but  are  difficult  to  estimate  in  advance,  are  new  operator  training  costs  and 
unemployment  insurance  payments.  The  total  cost  of  training  a full-time  operator  is 
$2,800  compared  to  a part-time  training  cost  of  $1,700.  If  Metro  laid  off  employees  after 
the  energy  crisis  had  passed,  it  would  have  to  reimburse  the  State  Unemployment 
Insurance  Fund  for  benefits  paid  to  former  employees  who  quality  for  unemployment 
benefits.  The  weekly  benefit  an  unemployed  person  can  receive  currently  ranges  from  $45 
to  $165  and  is  calculated  from  an  employee's  wages  during  the  first  four  of  the  last  five 
completed  calendar  quarters.  Benefits  are  now  available  for  a maximum  of  52  weeks  with 
Seattle  Metro  responsible  for  paying  100  percent  of  the  first  26  weeks  of  benefits,  50 
percent  of  the  next  13  weeks,  and  100  percent  of  the  last  13  weeks  of  benefits.  Thus  the 
maximum  amount  of  unemployment  benefits  Metro  would  pay  for  one  laid-off  employee  is 
$7,417. 

The  average  costs  of  peak  overload  service  by  scenario  is  shown  in  Table  B-1. 


33 


cn 

H 

W 


§ 


h 

O 

g 

8 


i 


LO 

+ 

. 

W 

o 

CO 

C5 

s 

< 

\ 

+ 

E^ 

2 

2 

O 

Eh 

(N 

Eh 

> 

2 

' — ' 

< 

O 

+ 

O 

r-H 

CD 

►J 

s 

' — 

< 

hH 

\ 

+ 

Eh 

'S 

2 

2 

O 

EH 

rH 

EH 

2 

o 

U 

EH 

® 

C_| 

in 

Eh 

Z 

z 

w 

a 

M 

w 

z 

Eh 

< 

2 

W 

o 

s 

\ 

2 

Eh 

2 

< 

Q 

O 

U 

® 

■'S' 

U 

Eh 

a 

o 

c_| 

< 

Z 

2 

\ 

o 

a 

Z 

2 

\ 

M 

2 

M 

2 

o 

w 

PH 

o 

D 

Eh 

cd 

O 

2 

1 

W 

O 

U 

ro 

a 

z 

o 

PER 

2 

M 

Eh 

H 

1 

Ph 

CO 

z 

w 

Q. 

Eh 

CO 

o 

Z 

O 

a 

« 

o 

< 

CL. 

CM 

CO 

cd 

o 

C5 

2 

— ' 

Z 

Eh 

§ 

M 

>H 

z 

o 

M 

Eh 

2 

a 

H 

M 

\ 

1 

8h 

L-H 

w 

CL. 

J 

< 

Eh 

2 

Oi 

D 

O 

< 

CJ 

o> 

U 

CU 

1— 1 
E-i 

Eh 

PER 

2 

Eh 

W 

&. 

Z 

D 

[.SOD 

O 

2 

E-I 

VI 

CO 

a 

CO 

2 

2 

[— 1 
< 
o 
, 1 

ffi 

W 

Eh 

Z 

O 

E-I 

2 

U 

a 

X 

M 

H 

i 

> 

2 

o 

2 

2 

2 

2 

CO 

>1 

Cd 

Q. 

D. 

M 

2 

2 

< 

Q 

2 

2 

2 

2 

Eh 

2 

2 

M 

2 

O 

K 

2 

M 

CO 

2 

2 

3 

< 

W 

Z 

Q 

o 

2 

M 

2 

U 

2 

M 

2 

O 


o 


o 


o 


o 


o 


o 


o 


o 


dP 

m 


o 

O 

O 

O 

o 

o 

o 

o 

O 

o 

<y\ 

m 

CO 

in 

o 

m 

o 

a> 

CO 

I-H 

CO 

o 

VO 

rH 

m 

VO 

(Tv 

rH 

rH 

</> 

</> 

v> 

</> 

</> 

0 

O 

o 

o 

O 

o 

Q) 

00 

X 

O 

o 

o 

O 

o 

u 

0) 

• 

0 

o 

r-- 

VO 

3 

rH 

> 

AJ 

■* 

•«. 

*. 

•b 

TD 

ro 

•H 

•H 

cu 

>1 

n* 

ro 

00 

VO 

4-> 

0) 

</> 

UH 

UH 

cn 

r—H 

o 

in 

•iH 

U 

CU 

03 

X 

CM 

VO 

00 

0) 

0 

II 

U 

c 

Ui 

X 

</> 

</> 

</> 

v> 

</> 

C 

LJ 

0 

d) 

cu 

c 

fO 

2 

u 

UH 

X 

> 

0 

M 

d) 

03 

B 

o 

o 

o 

o 

o 

4J 

2 

CU 

X 

c 

o 

o 

o 

o 

o 

c 

Cu 

4J 

0 

c 

0 

00 

CN 

in 

CO 

•rH 

•H 

c 

•iH 

03 

cn 

•l. 

*. 

«b 

b. 

Eh 

>1 

u 

0 

CO 

03 

CVJ 

CTt 

o 

rH 

On 

UH 

4J 

B 

c 

cn 

Ul 

ro 

o 

CO 

r- 

00 

•rH 

cu 

c 

0 

rH 

m 

VO 

00 

o 

o 

rH 

U 

03 

cu 

•rH 

> 

•b 

•b 

0) 

03 

d) 

B 

03 

rH 

ro 

£ 

D 

CU 

CO 

a 

v> 

</> 

</>- 

</> 

</> 

</> 

•rH 

cr 

03 

CO 

0 

4J 

CO 

0 

CO 

X 

II 

1 

13 

4J 

S 

CO 

03 

X 

4J 

C 

CO 

d) 

4J 

H 

03 

0 

UH 

cn 

u 

b. 

W 

03 

u 

0 

03 

a 

CO 

0 

Cu 

tP 

s 

0 

3 

o 

C 

c 

CO 

X 

X 

O 

o 

o 

o 

o 

cn 

•H 

0 

Ul 

>1 

O 

o 

o 

o 

o 

>1 

c 

c 

•iH 

D 

iH 

IH 

m 

a\ 

CM 

VO 

(N 

rH 

♦rH 

•iH 

4-) 

0 

H 

d) 

■fc. 

•b 

2: 

4J 

03 

03 

X 

D 

cu 

• 

CO 

00 

m 

<» 

jj 

CO 

U 

0 

0 

a\ 

in 

1— 1 

(Tv 

c 

♦iH 

4J 

•rH 

0 

X 

CTv 

X 

CM 

VO 

0 

X 

UH 

(TV 

X 

co- 

</>• 

</y 

</> 

</> 

a 

d) 

03 

•rl 

u 

• 

c 

rH 

13 

•rH 

0 

0 

>1  x: 

03 

CU 

d) 

</> 

B 

. 

ja 

cn 

0 

(U 

X 

\ 

>1 

3 

cr 

0 

AJ 

CO 

CO 

in 

ro 

CO 

crv 

(Tv 

la 

lO 

0 

X 

X 

>1 

<T\ 

00 

CO 

o 

m 

X) 

<u 

SH 

CU 

d) 

UH 

03 

03 

in 

ro 

CO 

ro 

2 

4J 

2: 

0 

D 

13 

««► 

*■ 

•b 

•b 

0) 

10 

4J 

03 

rH 

cr 

ro 

o> 

in 

QJ 

Vj 

u 

rH 

dP 

0 

X 

CM 

CM 

s 

(1) 

0 

cu 

•rH 

m 

• 

</> 

</> 

</> 

V> 

</> 

12 

2 

> 

• 

X 

X 

IH 

0 

03 

VD 

•rH 

CM 

0) 

0 

>1 

LM 

a. 

0) 

-U 

d) 

ro 

X 

Q) 

X 

ja 

B 

T) 

0 

C 

w 

0) 

*iH 

AJ 

0) 

>1 

Ij 

rH 

> 

4J 

u 

03 

21 

03  • 

0 

rH 

m 

1 

0 

e 

13  (TV 

ro 

ro 

Q. 

•iH 

2: 

<u 

CU 

C 

\ VD 

O 

O 

<y\ 

CM 

CM 

CU 

c 

0 

0 

CO  • 

m 

in 

(Tv 

•iH 

rH 

0 

CO 

X 

•rH 

u 

»• 

•b 

•b 

U 

CO 

0 (30 

1—1 

CO 

in 

r- 

(Tv 

4J 

(0 

•rH 

0) 

cu 

c 

CU  <0- 

<0- 

-co- 

■CO* 

</> 

V> 

T1 

? 

cu 

> 

0 

cu 

m 

2 

CO 

cu 

03 

CU 

•rH  CO 

CM 

(1) 

CO 

u 

•rH 

X 

U iH 

<u 

u 

d) 

U 

0 

X 03 

rH 

s 

0 

cu 

AJ 

rH 

X 

3 

00 

VO 

CM 

00 

(0 

4J 

Cu 

rH 

X 

CM  tr 

KD 

o 

m 

<T» 

CM 

c 

w 

03 

•rH 

0 

•rH 

0 

m 

o 

0 

<v 

u 

u 

•b 

X 

•k 

•k 

V 

b. 

•iH 

a. 

d) 

4J 

X 

in 

u 

VO 

00 

o 

CM 

4J 

Cu 

0 

rH 

SH  0 

i-H 

CM 

in 

•rH 

m 

0 

13 

cn 

U| 

• 

0 X 

</> 

</> 

</> 

c/> 

</> 

■n 

u 

03 

c 

X 

CM 

CU  03 

lU 

<u 

0 

•iH 

d) 

rH 

0»  SH 

(0 

a 

04 

rH 

S 

</> 

•rH  d) 

D. 

U 

U 

JH  CU 

>1 

•rH 

d) 

d) 

0 

cu 

X 

X 0 

V4 

U 

CO 

> 

S 

rH 

0 

0) 

4J 

0 

0 

X 

CO  0 

> 

x: 

CO 

03 

0 

^ B 

<u 

4H 

4J 

d> 

u 

d) 

CT 

X *H 

CM 

KD 

<N 

CM 

00 

0 

X 

0 

W 

03 

X 

CM 

00 

00 

UH 

X 

X 

S 

CN  1 

00 

in 

<y\ 

<Ts 

o 

0 

U 

0 

03 

CO 

VD  X 

•k 

•b 

b. 

bb 

«H 

<L) 

cu 

Ul 

D 

>1 

• U 

CM 

CM 

ro 

X 

rH 

4J 

d) 

X 

X 

CM  03 

f— 1 

«— 1 

(N 

U 

B 

rH 

03 

cu 

X 

Ul 

^ CU 

0 

a 

03 

u 

0 

3 

w 

c 

d) 

*> 

0 

X Ui 

•iH 

4-» 

cu 

Eh 

CO 

X 

X 0 

> 

<u 

03 

0 

CU 

X 

C CU 

V-l 

X 

X 

X 

0 

0 

d) 

4J 

C 

iH 

c 

CT» 

B X 

cu 

03 

rH 

0 

03 

•rH 

CM 

VO 

D 

4H 

13 

0 

03 

B 

Ul 

U X 

in 

CO 

CM 

rH 

tf) 

0 

C 

0 

0 0 

rH 

CM 

CO 

03 

>1 

AJ 

d) 

> 

Oi  C 

HJ 

dP 

d) 

03 

> 

03 

0 

0> 

in 

CO 

X 

X 

•rH 

CO  X 

d) 

AJ 

4J 

4-1 

C 

u 

u 

0 

3 

03 

3 C 

4J 

d) 

JJ 

d) 

d) 

0 

0 0 

W 

B 

03 

U 

B 

OJ 

C 

X -H 

D 

U 

0 

D 

M 

0 

CO 

(D 

CO 

d) 

UH 

CO 

C 

> 

rH  C 

c 

CO 

CU 

d) 

CO 

0 

•iH 

rH  0 

dP 

dP 

dP 

dP 

dP 

0 

< 

0 

X 

< 

0 

2 

X CU 

O 

in 

O 

in 

o 

rH 

i-H 

CM 

CM 

CO 

u 

D 

O 

x: 

(U 

u 

■rH 

> 

u 

d) 

w 

TD 

03 

O 

f-H 

U 

0> 

> 

o 

u 

o 

cu 

o 

ro 

</> 


34 


$46.40  per  overload  service  hour. 


APPENDIX  C 

METHOD  FOR  COMPUTING  REVENUE  GAIN  AND  RIDERSHIP  LOSS 


To  compute  the  revenue  gain  and  ridership  loss  associated  with  a temporary  surcharge, 
information  is  needed  about  the  rider  groups  subject  to  the  temporary  fare  surcharge,  the 
average  existing  fare,  the  average  percent  fare  increase,  the  elasticity  factors  and  the 
proposed  surcharge  amounts.  The  proposed  groups  of  riders  subject  to  the  temporary  fare 
surcharge  are:  all  riders,  peak  riders  only,  and  all  riders  split  into  peak  and  off-peak 

riders  with  each  subgroup  paying  a different  surcharge  amount.  The  surcharge  amount 
varies  from  to  35C. 

Riders  Subject  to  Surcharge 

Before  either  ridership  loss  or  revenue  gain  can  be  calculated,  an  estimate  of  the  number 
of  riders  per  scenario  who  would  be  subject  to  the  surcharge  must  be  made.  Assuming 
that  100  percent  of  the  energy  induced  riders  and  79  percent  of  the  average  monthly 
regular  ridership  would  be  subject  to  the  fare  surcharge  under  each  scenario,  the  total 
number  of  riders  can  be  calculated  for  each  surcharge  alternative  by  adding  the  monthly 
estimates  of  E-I  riders  and  regular  riders  for  three  categories:  total  riders,  weekday  peak 
hour  riders  and  off-peak  riders.  The  21  percent  of  the  average  monthly  regular  ridership 
who  would  not  pay  the  fare  surcharge  represents  those  rider  groups  excluded  from  Metro's 
1982  fare  increase:  namely,  elderly  and  handicapped  riders,  ride-free  zone  riders  and 
other  riders. 

Ridership  Loss 

Ridership  loss  is  calculated  by  multiplying  the  monthly  ridership  total  for  the  rider  group 
subject  to  the  surcharge  by  the  appropriate  fare  elasticity  factor  and  the  percent  the  fare 
is  being  increased  by.  The  fare  elasticity  factors  used  by  Seattle  Metro  to  evaluate  1982 
fare  increase  alternatives  are  assumed  to  apply  to  the  evaluation  of  fare  surcharge 
alternatives:  -.28  for  all  riders,  .19  for  peak  riders  (3-hour)  and  -.37  for  off-peak  riders.^ 
The  percent  fare  increase  due  to  the  surcharge  depends  on  the  average  existing  fare  for 
each  rider  group  alternative  and  the  proposed  surcharge  amounts.  Average  existing  fares 
were  calculated  using  the  estimated  1982  systemwide  fare  of  44  cents.  The  ridership  loss 
associated  with  each  surcharge  alternative  by  three  energy  scenarios  appears  in 
Table  C-1. 


The  elasticity  factor  for  all  riders  comes  from  an  article  by  Lago,  Mayworm  and 
McEnroe,  "Transit  Ridership  Responsiveness  and  Fare  Charges",  Traffic  Quarterly, 
Vol.  35,  No.  1,  January  1981,  pp.  117-142.  The  peak  and  off-peak  factors  are 
derived  from  the  source  using  the  following  equations: 

3-Hour  Peak  -.28  = x /%  of  ridershipN  + 2 x (%  of  ridership  in  off-peak) 

\in  peak  J 

Off-Peak  -.28  = x of  ridership  + 2 x (%  of  ridership  in  off-peak) 

\in  off-peak  J 
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Net  Revenue  Gain 


"The  revenue  gain  calculation  is  a four  step  process.  Lost  revenue,  retained  ridership  and 
gross  revenue  must  be  calculated  before  the  final  total  is  reached.  Lost  revenue  is  equal 
to  ridership  loss  multiplied  by  the  average  existing  fare."!  Retained  ridership  that  would 
be  subject  to  a temporary  fare  surcharge  is  equal  to  the  original  group  ridership  estimate 
minus  the  lost  ridership.  "The  gross  revenue  gain  is  generated  by  multiplying  the  retained 
ridership  by  the  existing  fare  and  by  the  percent  of  the  fare  increase.  Finally,  the  net 
revenue  gain  is  the  result  of  subtracting  the  lost  revenue  from  the  gross  revenue  gain."2 


1982  Fare  Increase  Alternatives,  p.  A-1. 
Ibid. 
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Notice 


This  document  is  disseminated  under  the  sponsorship 
of  the  Department  of  Transportation  in  the  interest  of 
information  exchange.  The  United  States  Government 
assumes  no  liability  for  its  contents  or  use  thereof. 

This  document  is  being  distributed  through  the 
U.S.  Department  of  Transportation's  Technology 
Sharing  Program. 
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